INTRODUCTION
School-based health programs have involved various aspects, such as physical exercise, nutrition and injury prevention (Lister-Sharp et al., 1999; Moysés et al., 2003; Schofield et al., 2003; WHO, 2003) . Furthermore, through school-based health programs, children have the opportunity to learn knowledge, practices and behavior and to develop skills to help them to grow up in good health (Lister-Sharp et al., 1999; WHO, 1997; Moysés et al., 2003; Schofield et al., 2003) .
The health-promoting school (HPS) program was promoted by the World Health Organization (WHO) with the aim of encouraging schools to improve school health (WHO/WPRO, 1996) . A number of programs based on HPS started worldwide in the1990s (St Leger, 2001; Mukoma and Flisher, 2004) . The HPS approach has been put into practice with the initiative of the government and authorities in the country (WHO, 1998; St Leger, 1999) , but its implementation and effectiveness in socially marginalized populations such as children of migrants is a challenge.
A large number of migrant workers reside in Thailand. In 2004, there were 1 284 920 registered migrants and 814 247 migrants who obtained work permits. Of these, 610 106 were from Burma (World Bank, 2006) . Burma-Thailand migration is driven by the great disparities in the standard of living between the two countries (Huguet and Punpuing, 2005) . In 2008, the gross national income per capita was US dollars (USD) 220 in Burma, compared with USD 2840 in Thailand (UNICEF, 2009) . WHO ranked the performance of Burma's health-care system as 190th out of 191 countries, while Thailand was ranked 47th (WHO, 2002) .
Many migrants from Burma have described a life of violence, displacement due to conflict, forced relocation, conscription of labor, taxation, rape, other harassments and a fear of being forced to return (Caouette et al., 2000; Green-Rauenhorst et al., 2008) . The children of Burmese migrants in Thailand are a vulnerable group (Huguet and Punpuing, 2005; UNICEF, 2005) . They have little access to social services, including health care. Furthermore, little epidemiological research has been performed in this group (Huguet and Punpuing, 2005) .
Despite a 2004 cabinet resolution approving free education up to Grade 12 for all children in Thailand, the estimated percentage of migrant children attending Thai schools is low. In 2004, only 13% of children of registered Burmese migrants were enrolled in schools under the jurisdiction of the Thai government (Huguet and Punpuing, 2005) . Apart from the students' language difficulties, parents may be reluctant to assert the right of their children to attend Thai schools because of their precarious legal position (Huguet and Punpuing, 2005) . Although a limited number of children of Burmese migrants attend Thai schools, they do have access to some basic education in migrant schools managed by humanitarian organizations and migrant communities. At the time of this study, negotiation between involved parties was taking place for accreditation of migrant schools.
In Thailand, the HPS program has been successfully managed and expanded (Kobayashi et al., 2007) . However, Burmese migrant schools are not covered by government policy. On the Thai -Burma border, the Mae Tao Clinic provides health services for migrants from Burma (Belton and Maung, 2004) and has supported migrant schools by training teachers and supplying first aid kits.
We conducted an interventional study and evaluated school health to explore the feasibility of the HPS scheme among Burmese migrant schools. To the authors' knowledge, little has been done to promote school health in these schools.
METHODS

Study site
Surveys and intervention were conducted in the Tak province, Thailand. Tak is situated 426 km from Bangkok in the northwestern region of Thailand next to the Burmese border. It is considered one of the main points of entry for Burmese migrants. As of 2000, the population was 484 356 (Thailand National Statistical Office and Office of the Prime Minister, 2000). In a 2004 registration drive, the number of work permits issued to Burmese migrants in Tak totaled about 50 000 (World Bank, 2006) . Tak is divided into eight administrative districts and one branch district (Tak Provincial Statistical Office, National Statistical Office, and Office of the Prime Minister, 2000). The targeted schools were located in the Mae Sot, Mae Ramat and Phop Phra districts.
Targeted schools and participants
We targeted all primary-level migrant schools located in the Tak province. According to the grading system in Burmese migrant schools, we defined primary-level schools as those with Grades 1-4 out of 12. At the time of the first survey in 2008, we found 44 schools that enrolled primary-level students. Each of the schools accepted the invitation to participate in the study. At each school, 16 students were selected to answer verbal questions and undergo observation for a school health checklist (Table 1) by Asking the school staff 1.5 1.0 0.0-3.0 2.6 3.0 3.0-3.0 a n ¼ 43, except for following. b n ¼ 42, In one school, hand washing could not be observed because students did not eat lunch in school, and the structure of the latrines made it difficult to observe hand washing. c n ¼ 38. d n ¼ 32. e n ¼ 36, lack of data is because some schools received school lunches from NGOs or did not provide school lunch; therefore, they did not cook in school. The schools using shared plates and washed they were evaluated with item 10 of component 3. In other school, students bring their own lunch box and washed home.
random sampling. Four students were selected from each of the four grades by referring to the school registration records. When schools did not have enough students in a grade, the sample was filled with students from the other primary-level grades. In nine schools where there were fewer than 16 students in Grades 1-4, we included the number of available students, which ranged from 7 to 15. The teachers and staff of each school were also asked questions on the items in the school health checklist described below.
Measurement of school health
We used a comprehensive school health checklist (Table 1) to evaluate the important aspects of school health based on the context of an HPS program for Burmese migrant schools in Thailand. The checklist was modified from a checklist used in a program in Laos (Yoshimura et al., 2009 ). Training and pre-testing were conducted to adapt the checklist to the situation of the migrant schools and to ensure its quality. The checklist consisted of five components: component 1 (personal health and life skills, 12 items); component 2 (healthy school environment, 22 items); component 3 (health and nutrition services, 13 items); component 4 (common disease control and prevention, 7 items) and component 5 (partnership with community, 6 items).
Each item scored from observations and questions asked to students, school staff or teachers was evaluated by research staff using a score from 0 to 3 points. For example, in an observation of 16 students, if eight or more students (50%) met the criteria (e.g. had nails clipped), the overall score for the item was 1. If 10 or more (60%) or 12 or more (70%) students had a positive score, the overall scores were 2 or 3, respectively. Conversely, item 21 of component 2 determined the students' experience of physical punishment in the past year. Scores were 21, 22 and 23 if physical punishment was given to 50, 60 and 70% of students, respectively. Each school was evaluated by calculating the mean of the total score and the means of the individual scores for the five components.
Although our checklist included items related to cooking and hygiene of school lunches, several schools did not provide school lunches or only received a pre-cooked meal from nongovernmental organizations (NGOs). In those schools, several items related to cooking of school lunches were omitted because the meals were delivered from the kitchen of the NGO or students had lunch at home. In the 2008 survey, five schools omitted items 6-13 in component 3 and in 2009, seven schools omitted item 10 in component 3; 11 schools skipped items 6-9 and 11-13 and one school skipped item 2 in component 1. For these items, the mean scores were calculated from the eligible schools.
Baseline
Research teams, consisting of two research staff members, visited schools and collected data for the baseline survey with the checklist during February and early March 2008. One staff member was in charge of asking questions on items in the checklist to students or teachers, and the other rated the school facilities. Staff members were recruited from local migrant organizations with the cooperation of the Mae Tao Clinic, the Burmese Migrant Education Committee and other local organizations. They were trained before the start of data collection. To ensure agreement among the local authorities, schools and the community, an explanatory session and workshop was held before the 2008 survey.
Intervention: one-day training workshop and action plan support As an intervention to improve school health in Burmese migrant schools, six 1-day training workshops were held between July and August 2008. Two teachers from each of the 44 schools were invited to attend a teacher-training workshop. In total, 43 schools participated in the intervention; one school rejected the invitation. During the workshops, participants received the results of the baseline survey, and problematic areas in each school were indicated by low scores in the results. After identifying the problems within their schools, participating teachers were supported in preparing their action plans.
The prioritization matrix methodology was applied in the workshops (MSH and UNICEF, 1998) . A prioritization matrix is a useful technique that enables participants to reach consensus on different issues. Problems or issues are ranked according to a particular criterion such as cost and importance. Using this methodology, it is possible to clearly identify the problems that participants believe should be solved first (MSH and UNICEF, 1998) .
Facilitators in the workshop helped the participants prioritize the problems in two aspects: ease of solving the problem and financial cost. Each problem was classified into the following groups: 'easy and does not need much money', 'difficult but does not need much money', and 'needs money'. This categorization was created to motivate participants from schools with a lack of funds. To enhance self-efficacy of teachers in the first instance, we placed value on feasibility rather than general importance.
In the teacher-training workshop, problems in the 'does not need much money' group were prioritized for the schools' action plans. The results of the participants' analyses and the information sheet about each school's action plan were submitted to the School Health Unit of Mae Tao Clinic. In the action plan, schools were instructed to prepare their major activities according to their results in each of the five components evaluated: personal health and life skills, healthy school environment, health and nutrition services, common disease control and prevention and partnership with the community.
Evaluation
To evaluate the progress of the 43 schools, a second survey was conducted during January and February 2009 to measure changes in components in the schools.
Data analysis
First, we analyzed the descriptive data. The mean scores for each of the five components of the checklist in the 2008 and 2009 surveys were calculated. Finally, we determined the mean scores for the schools that participated in both surveys. Statistical analysis was performed using SPSS version 12.
Ethical considerations This study was approved by the ethical committee of The University of Tokyo. Before beginning the survey, the research staff informed the school staff, teachers and students of the purpose of the study and the procedures that were involved. Research staff members explained, both verbally and in writing, that participation was voluntary and that confidentiality would be protected. Written consent was obtained from each participant. Table 2 shows the distribution of schools (n ¼ 43) and students in three districts of Tak province. Thirty-five of the schools were located in the Mae Sot district, where 2017 (86.1%) students were enrolled in 2008 at the time of the first survey. At the time of the 2009 survey, 2998 students were enrolled in schools in the Mae Sot district (86.6%).
RESULTS
In 2008, the mean number of primary-level students in the 43 schools was 54.5 (median ¼ 40.0; interquartile range (IQR)¼24.0-75.0) and ranged from 8 to 250 (Table 3 ). In 2009, the Table 3 : One-year difference in the distribution of students and staff in schools (n ¼ 43) The largest improvement in component 5 was shown in item number 4 pertaining to clear documentation of the role and responsibilities between the school and the Burmese community. The mean of this item increased from 0.4 to 2.7. This difference of 2.3 was the largest of all items in the checklist. Item number 2, which pertained to clear documentation of the role and responsibilities between the school and Thai community, showed a less marked improvement, increasing from 0.4 to 1.8.
We found that the mean score of physical punishment increased from 22.5 (median ¼ 23.0; IQR ¼ 23.0 to 22.0) to 21.9 (median ¼ 22.0; IQR ¼ 23.0 to 0.0), indicating that fewer students experienced physical punishment in 2009. However, some items showed a decline. For example, the scores for item numbers 2 (hand washing) and 3 (wearing shoes) of component 1 were shown to have slightly decreased in 2009.
DISCUSSION
This study shows that our school health evaluation and intervention program was successfully implemented in Burmese migrant schools. After our intervention, we found marked improvements in the schools as evidenced by increases in the mean scores of all five components of the school health evaluation. Our intervention involved implementing a training workshop where teachers were supported in making action plans to improve school health. Clearly, targeting teachers is worthwhile because their participation is indispensable in school-based interventions (WHO, 2003; World Bank, UNICEF, UNESCO and WHO, 2009 ). Prior to our evaluation and intervention, we explained the study and obtained the full agreement of the school principals. Furthermore, because we emphasized the supportiveness and role of our research staff (Manz et al., 2010) , we had full cooperation of the schools and the principals.
In the course of our survey, we found that 81.4% of schools were located in the Mae Sot district, and that there were more students enrolled there than in the other two districts; this is to be expected because Mae Sot is one of the main areas of entry from Burma to Thailand (UNESCAP, 2010) .
The results of the second survey indicated an increase in the mean number of students per school. Although we could not monitor the school enrollment rate, this would coincide with an upward trend in the number of migrant workers (World Bank, 2006) . Apart from normal increases in migration, other factors, such as Cyclone Nargis, which occurred in May 2008, and the serious socio-political situation within Burma, might have contributed to an increase in migration to Thailand.
After the intervention, the mean scores of all five components increased. The difference of 1.4 in the mean score of component 5 ( partnership between school and the community) was the largest change of all the components. Among the items in component 5, we found the largest improvement was shown in 'clear definition of the roles and responsibilities between the school and the Burmese community'. Collaboration with the local community is an important element in school health programs (WHO, 1998; WHO, 1999; WHO, 2003) . Response A ('easy and does not need much money') of component 5 showed the highest increase of all. We calculated the mean number of response A by dividing the total number of response A by the total number of items in each component, and component 5 ranked highest among all the components.
However, further detailed information should focus on the steps and obstacles for schools to improve the problems in component 5.
This study had several limitations. First, there were no control groups in either the survey or the intervention. As a past study reported (Moon et al., 1999) , it is difficult to set control groups in practical research settings. However, the observed improvements might have been caused by factors other than those in our intervention. Our intervention prioritized issues that could be solved without much money, while improvements were also being made in environment and facilities of the schools. The application of a theoretical framework would provide a deeper insight into the process and observed changes in the schools.
The checklist did not cover the health status of the students. Considering that an improvement in the health of students is the ultimate goal of the school health project, an improvement in student health should also be included in a survey. Although child obesity is rarely observed in our targeted area, it was worthwhile to include physical activities in the evaluation because of the preventive effect on noncommunicable disease.
Our evaluation methodology may only provide a rough measure of the components. For example, some items were scored from the observation of research staff and were essentially subjective. Although we provided training to staff, there is potential to improve the consistency of the standard of evaluation by observation.
The intervention targeted two teachers in each school, although the numbers of teachers and students and school sizes were significantly different among schools. Further study weighting the number of students, teachers, school settings and other school-based characteristics is necessary to quantify the improvement in schools (Inchley et al., 2006; Muennig and Woolf, 2007; Yoshimura et al., 2009; Saab and Klinger, 2010) . In addition, analysis of the enrollment rate of schools and the exact number of migrant children could be included in a further study.
In spite of its limitations, this study had a number of strengths. It was the first comprehensive evaluation of school health among Burmese migrant schools in Thailand. Regarding the HPS program, one of the key managerial processes is evaluation (Deschesnes et al., 2003) . The results were shared with schools, and we held an award ceremony in July 2009. In the wake of the Thai scheme, standards for gold-, silver-and bronzelevel schools were set. Awards at the bronze level were achieved by seven schools.
We focused on issues that could be solved without much money. The reason for adopting this approach was our interest in fostering selfassessment and self-improvement among the schools and the community. In fact, using a slightly modified evaluation sheet, the Mae Tao Clinic and other migrant organizations conducted another survey and gave awards to schools on their own initiatives in the subsequent year.
This study was also realized through collaboration with the local stakeholders (Lee et al., 2003; WHO, 2003; Yoshimura et al., 2009) . The results of the present study helped to prioritize and ensure the fair distribution of material support by donors to the schools.
In conclusion, we successfully conducted the first systematic implementation of a school health program in Burmese migrant schools in Thailand. Through our evaluations, we found improvements in a number of areas, with the largest improvement in the school and community partnership. Further studies are necessary to more fully investigate the effects of the intervention.
